In vitro activity of antibiotic combinations against Pseudomonas aeruginosa biofilm and planktonic cultures.
In order to investigate the hypothesis that the combination of clarithromycin with other antibacterial agents offers a successful treatment in the eradication of Pseudomonas aeruginosa biofilm, we first determined the activity of eight antimicrobial agents against planktonic cultures of P. aeruginosa isolates by the microdilution technique. Second, we determined the in vitro effects of these antimicrobial agents individually and in combination against planktonic cultures and pre-formed biofilms of P. aeruginosa PA01. Drug combinations with marked activity were tested on biofilms of clinical isolates. The percentages of planktonic culture survival and biofilm persistence were determined using spectrophotometry and scanning electron microscopy, respectively. Bacterial enumeration was used as a more quantitative method to assess the viability of bacteria in the biofilm. Among the antibacterial agents tested, tobramycin and polymyxin B had the strongest activity against planktonic cultures when tested alone. Synergistic activity was observed for the combination chitosan/tobramycin against planktonic cultures but not biofilms, and for the combination tobramycin/clarithromycin against biofilms but not planktonic cultures. The results suggest that the combination clarithromycin/tobramycin may be successful for eradicating infections involving bacterial biofilms such as in cystic fibrosis patients chronically infected by P. aeruginosa. Further studies on representative isolates in vivo are warranted to support these results.